Forty genotypes of tomato were used to study the correlation and path coefficient analysis of thirteen yield and yield related traits during Kharif, 2017-18. Fruit yield per plant exhibited high significant positive correlations with average fruit weight, yield per hectare, beta carotene and lycopene. It also registered significant negative correlation with plant height, number of primary branches per plant, days to fruit set, number of fruits per plant, ascorbic acid and TSS. Path analysis revealed that the traits like number of fruits per plant and average fruit weight exhibited positive direct effects on fruit yield and these traits also recorded positive correlation with yield. This suggested that direct selection based on these traits will be rewarding for crop yield improvement.
Introduction
The cultivated tomato (Solanum lycopersicum L.), belonging to the family Solanaceae, is one of the most consumed vegetable worldwide and a well-studied crop species in terms of genetics, genomics and breeding (Foolad, 2007) [1] . It has multipurpose uses in fresh as well as processed food industries and is one of the most nutritive vegetable rich in Vitamin A, Vitamin C, protein, fat, carbohydrates as well as other essential minerals and food elements (Mahapatra et al., 2013) [2] . Systematic study and evaluation of germplasm is of great importance for current and future agronomic and genetic improvement of the crop (Reddy et al., 2013 ) [3] . Correlation coefficient helps a breeder to select an efficient trait in breeding programme and to allocate appropriate weightage for obtaining optimal results. Path analysis facilitates the partitioning of correlation coefficients into direct and indirect effects of various characters on yield or any other attributes and also permits critical examination of specific factors that provide a given correlation. As yield is a complex character, its direct improvement is difficult. The knowledge of the relationship among yield and other plant characters and their relative contribution to yield is very useful, while formulating the selection scheme with the target to improve yield. Therefore, in order to formulate a sound breeding plan for its improvement, the present experiment was conducted to determine the correlation and direct and indirect effect of various traits on fruit yield of tomato through path coefficient analysis.
Material and methods
The investigation was carried out at the experimental farm of College of Horticulture, Sri Konda Laxman Telangana State Horticultural University, Rajendranagar, Hyderabad, Telangana during kharif, 2017-18. Forty genotypes of tomato were utilized for the study in randomized block design with three replications. Five plants were selected in each genotype to record the observations on plant height (cm), number of primary branches per plant, days to first flowering, days to 50% flowering, days to fruit set, number of fruits per plant, average fruit weight (g), fruit yield per plant (kg), fruit yield (t/ha), T.S.S. (°Brix), ascorbic acid content (mg/100 g), lycopene content (mg/100g) and beta carotene (mg/100g). Correlation coefficient analysis was done as per Al-Jibouri et al. (1958) and the path coefficient analysis was estimated according to the formulae suggested by Dewey and Lu (1959) .
Results and discussion
The estimates of correlation coefficient presented in (Table 1) described that fruit yield per plant recorded positive and significant correlations with average fruit weight (0.7125 P, 0.7274 G), yield per hectare (0.9883 P, 1.0057 G), beta carotene (0.3144 P, 0.3213 G) and lycopene (0.2501 P, 0.2523 G). It also registered significant negative correlation with plant height (-0.4706 P, -0.4845 G) number of primary branches per plant (-0.5788 P, -0.5924 G), days to Fruit set (-0.2865 P, -0.3661 G), number of fruits per plant (-0.5831 P, -0.5905 G), ascorbic acid (-0.6254 P, -0.6396 G) and TSS (-0.5045 P, -0.5142 G). Yield being a complex character is governed by a large number of genes. The influence of each character on yield could be known through correlation studies with a view to determine the extent and nature of relationships prevailing among yield and yield attributing characters. Fruit yield per plant exhibited high significant positive association with average fruit weight, fruit yield per hectare, lycopene and beta carotene indicating the importance of these traits in selection for yield. Direct selection based on these traits would result in simultaneous improvement of aforesaid traits and yield per se in tomato. Similar results were reported in tomato for different components viz., lycopene (Nair and Thamburaj, 1995) [4] ; fruit weight (Brar and Singh, 1998) [5] ; lycopene (Kumar and Tewari, 1999) [2] ; plant height and fruit weight (Prasad and Rai, 1999) [7] ; fruit weight (Mayavel et al., 2005 ) [8] , Ullah et al. (2015) for fruit weight and fruit yield per hectare; for average fruit weight (Monisha Rawat et al., 2017) [9] . Path coefficient analysis gives an idea about the contribution of each independent character on the dependent character. Since the mutual relationship of component characters might vary both in magnitude and direction, it may tend to vitiate the association of fruit yield with other attributes. Therefore, it is necessary to partition the correlation into direct and indirect effects of each other ( Table 2 ). Plant height had negligible direct and negative effects on fruit yield per plant at genotypic level (-0.0070) and negligible positive direct effect at phenotypic level (0.0039). Further, negligible indirect negative effect on fruit yield per plant at genotypic level (-0.0046) and negligible positive effect on fruit yield per plant at phenotypic level (0.0025) was exhibited through number of fruits per plant. Number of primary branches per plant showed negligible positive direct effect on fruit yield per plant at genotypic level (0.0157) as well as at phenotypic level (0.0083). Further, negligible positive indirect effects on fruit yield were exhibited through number of fruits per plant at both genotypic and phenotypic level with values 0.0103 and 0.0054 respectively. At both genotypic and phenotypic level, days to first flowering exhibited negligible negative direct effect on fruit yield per plant (-0.2296 and -0.0137 respectively). Further, negligible negative indirect effect on fruit yield was exhibited through days to 50% flowering followed by days to fruit set at both phenotypic level (-0.0092) and (-0.0047) respectively and genotypic level (-0.2137) and (-0.1000) respectively. Days to 50 % flowering showed negligible positive direct effects on fruit yield per plant at genotypic level (0.0685) and phenotypic level (0.0104), respectively. At both genotypic and phenotypic level, days to fruit set exhibited negligible positive direct effect per plant fruit yield (0.3128 and 0.0235), respectively.
Further, negligible positive indirect effect on fruit yield was exhibited through number of fruits per plant at both genotypic and phenotypic level (0.2619 and 0.0130), respectively. At both genotypic and phenotypic level, number of fruits per plant recorded negligible negative direct effect (-0.3323 and -0.0165), respectively on fruit yield per plant. Further, indirect negligible negative effect was noticed through total soluble solids followed by ascorbic acid at both genotypic (-0.2461 and -0.2354), respectively and phenotypic level (-0.0121 and -0.0116), respectively. This character showed negligible negative direct effect on fruit yield per plant at genotypic level (-0.0484) and showed negligible positive direct effect on phenotypic level (0. [10] reported that yield can be improved directly by improving fruit weight and Mohanty (2002) [11] reported that yield can be improved directly by improving fruits per plant and fruit weight. The traits like number of fruits per plant and average fruit weight exhibited positive direct effects on fruit yield and these traits also recorded positive correlation with yield. This suggested that direct selection based on these traits will be rewarding for crop yield improvement, similar results were also reported in tomato by Prasad and Rai (1999) [7] , Mohanty (2003) [12] and Singh et al. (2004) [14] . In this study, yield per plant of tomato can also been increased indirectly through number of primary branches, days to fruit set and also through number of fruits per plant and average weight of fruit. 
Conclusion
The results obtained in this investigation revealed the occurrence of considerable positive as well as negative direct and indirect effects by various characters on the fruit yield of tomato through one or other characters. Thus, it can be concluded that the characters mentioned above should be duly considered at the time of formulation of selection strategy to develop high yielding varieties in tomato.
